Background: Although inhaled corticosteroids are effective for the treatment of asthma, it is uncertain whether their use can prevent death from asthma. Methods: We used the Saskatchewan Health data bases to form a population-based cohort of all subjects from 5-44 years of age who were using antiasthma drugs during the period 1975-1991. We followed subjects until the end of 1997, their 55th birthday, death, emigration, or termination of health insurance coverage, whichever came first. We conducted a nested case-control study in which subjects who died of asthma were matched with controls within the cohort according to the length of follow-up at the time of death of the case patient (the index date), the date of study entry, and the severity of asthma. We calculated rate ratios after adjustment for the subject's age and sex; the number of prescriptions of theophylline, nebulized and oral beta-adrenergic agonists, and oral corticosteroids in the year before the index date; the number of canisters of inhaled beta-adrenergic agonists used in the year before the index date; and the number of hospitalizations for asthma in the two years before the index date. Results: The cohort consisted of 30,569 subjects. Of the 562 deaths, 77 were classified as due to asthma. We matched the 66 subjects who died of asthma for whom there were complete data with 2681 controls. Fifty-three percent of the case patients and 46% of the control patients had used inhaled corticosteroids in the previous year, most commonly low-dose beclomethasone. The mean number of canisters was 1.18 for the patients who died and 1.57 for the controls. On the basis of a continuous dose-response analysis, we calculated that the rate of death from asthma decreased by 2% with each additional canister of inhaled corticosteroids used in the previous year (adjusted rate ratio 0.79; 95% confidence interval 0.65 to 0.97). The rate of death from asthma during the first three months after discontinuation of inhaled corticosteroids was higher than the rate among patients who continued to use the drugs. Conclusions: The regular use of low-dose inhaled corticosteroids is associated with a decreased risk of death from asthma. (N Engl
mortality and health care utilisation elements such as hospital admissions or emergency department visits. 2 
Inhaled glucocorticosteroids in asthma
Most of the above mentioned data are available for inhaled steroids. Numerous studies consistently show in both children and adults that, compared with monotherapy with short acting inhaled 2 agonists, inhaled steroids are superior at improving symptoms, lung function, bronchial responsiveness, and the quality of life, [3] [4] [5] [6] as well as reducing the number of exacerbations. [7] [8] [9] [10] [11] As confirmed by several biopsy studies, these clinical eVects are accompanied by an eVect on acute inflammation, with a reduction in plasma exudation and cellular influx as well as a more limited dose dependent eVect on airway remodelling. [12] [13] [14] [15] [16] [17] [18] Moreover, larger population studies indicate that the use of inhaled steroids protects against severe exacerbations requiring hospitalisation and reduces the likelihood of readmission or death following discharge from hospital. [19] [20] [21] [22] Analysis of the Saskatchewan Health Insurance data indicates that treatment with inhaled steroids also diminishes the risk of fatal and near fatal asthma in the community. 23 The study by Suissa et al (introductory article) further strengthens this concept by establishing that the use of inhaled steroids is associated with a reduction in asthma related mortality. 24 This is in line with studies from the UK that have reported a reduction in asthma mortality in patients aged 65 years or less in conjunction with increased prescription of inhaled steroids. 25 The confirmation that treatment with inhaled steroids is associated with reduced asthma related mortality in a large community survey obviously is of interest and further underlines the potential of inhaled steroids in the treatment of asthma. At the same time, this study raises a number of unanswered questions.
Mortality in asthma
Asthma related mortality is a rare event. The incidence over the past 30 years in industrialised countries has varied from <1 to 8 per 100 000 inhabitants per year. 26 27 Mortality in the USA has traditionally been lower than in European countries including the UK. 27 However, whereas in the UK a decrease in mortality has been observed in nearly all age groups from 1983 to 1995 25 despite the increase in the prevalence of asthma, 28 mortality in the USA has risen by 46% from 1980 to 1990. 29 In addition, the USA data indicate that asthma mortality continues to aVect non-white subjects, urban areas, and the deprived population disproportionately. 30 It needs to be remembered that, even in these patient groups, the overall asthma related mortality is low compared with other pulmonary diseases such as lung cancer or chronic obstructive pulmonary disease (COPD). Some studies have even questioned the impact of asthma on expected longevity. 31 32 Most studies, however, confirm that asthma is associated with increased mortality, mainly from respiratory diseases [33] [34] [35] [36] including status asthmaticus and concomitant COPD. 31 33 Notwithstanding the potential for diagnostic inaccuracy, 37 this presumably reflects in large part the additional risk associated with cigarette smoking. 35 38 From the description of cases of fatal and non-fatal asthma it appears that asthma deaths can be divided into two groups: a few cases experience a sudden attack without apparent worsening 39 but, in the majority, a more gradual deterioration leading to increasing airflow obstruction over a period of several hours to days has been observed. 40 The risk factors that have been identified relate mainly to this latter group and include environmental as well as patient and physician related factors. 41 Exposure to high levels of outdoor allergens has been shown to increase the risk of respiratory arrest from asthma. 42 This might also explain the observation in Britain that the incidence of asthma related deaths in young patients shows a seasonal increase in the summer. 25 Although increased hospital admissions have been related to pollution, longer term studies do not support the relationship between mortality rate and the concentration of air pollutants. 43 Probably more important than environmental factors are patient and physician related elements. 44 The most consistent risk factor for fatal asthma is admission to hospital because of asthma in the previous 12 months, particularly if there was a need for mechanical ventilatory support. Most of these patients are considered to have severe asthma, although "uncontrolled asthma" would seem to be a more appropriate label. 45 Even patients considered to have mild asthma are at risk of fatal attacks if their asthma is poorly controlled. 46 47 Various elements can contribute to the lack of proper asthma control. Patient related factors include poor perception and reporting of symptoms, psychiatric caseness, poor socioeconomic status, low level of education, and suboptimal compliance with treatment. 43 48-51 It is conceivable that the combination of these diVerent elements results in limited access to care and/or poor adherence to proper treatment regimens. In addition, studies conducted in the 1980s, such as the retrospective analysis performed by the British Thoracic Society panel on asthma deaths, have drawn attention to deficiencies in aspects both of primary and hospital based care. [52] [53] [54] Problems highlighted included failure to diagnose asthma, undertreatment, and inadequacies in severity assessment or treatment of fatal attacks. 52 55-57 At the same time it was shown that, by increasing the availability of dedicated pre-hospital emergency services and the accessibility to hospital emergency care, asthma related mortality can be eVectively reduced. 58 59 Nearly 20 years have elapsed since these observations and during that period intensive eVorts have been made, towards both the public and health care professionals, to increase the awareness of the high prevalence and morbidity associated with asthma. Consensus reports on the diagnosis and treatment of asthma that include patient orientated education have been widely disseminated. 60 It can be postulated that this has resulted over the past two decades in an overall increase in the quality of asthma care, of which the increased prescription of inhaled steroids is only one element. The observation that asthma mortality has decreased despite the increase in prevalence in countries such as the UK would seem to support this hypothesis. However, this does not mean that we should become complacent. Recent surveys in Europe, Australia, Canada, and the USA have shown that asthma management is still not optimal. [61] [62] [63] [64] [65] One of the striking observations emerging from the AIRE study is that, whereas most of the patients used as needed 2 agonists, even in the group of patients with severe symptoms only 25% used inhaled steroids. 64 Both insuYcient prescription and the unwillingness of patients to use the prescribed compounds are likely to contribute to the low use of steroids. Studies based on questionnaires as well as general practice records indicate that maintenance treatment is still insuYciently prescribed by physicians. [66] [67] [68] Data from a similarly designed Canadian study indicate that most patients do not understand the rationale for using inhaled steroids and most of them have significant fears concerning their side eVects. 69 In addition, the cost of steroids and resentment to the use of regular medication can further diminish patient adherence to inhaled steroids. 70 71 The study by Suissa et al further adds to the evidence that inhaled steroids, even at low doses, are cost eVective at improving asthma control. 72 In addition, the safety of low to moderate doses of inhaled steroids, even when used over a long period, is increasingly being recognised. 73 Reiteration of this information to both physicians and patients would therefore seem very appropriate. It has been shown that specific education programmes focusing on the practical implementation of concepts introduced in the guidelines increase the prescription rate and adherence to steroids, improving the overall degree of asthma control. [74] [75] [76] [77] How do inhaled steroids reduce asthma mortality?
A final element that needs to be considered in relation to the study by Suissa et al is whether the observed eVect on mortality is specific to the use of inhaled steroids. As already mentioned, it is unclear to what extent the observed eVect is confounded by an increase in overall quality of asthma care. The initial report based on the Saskatchewan data indicates that the risk of fatal or near fatal asthma was lower in patients who had been prescribed more than one canister of inhaled steroids per month. The risk profile for asthma related mortality in this group was not lower in the number of patients who had been prescribed less than one canister per month, nor was there any diVerence in the number of specialist visits by the two groups. 23 Similarly, controlling for the rate of routine ambulatory care did not appreciably alter the reported protective eVect of inhaled steroids on hospital admissions. 19 When aggregated, these and other observations seem to indicate that the eVects obtained can be attributed to the pharmacological activities of inhaled steroids. Exactly how inhaled steroids reduce the likelihood of developing a life threatening asthma attack is unknown. Severe asthma exacerbations are thought to reflect excessive airway narrowing. 41 Inhaled steroids have been shown to reduce the degree of maximal airway narrowing in asthma [78] [79] [80] but the dose response characteristics of inhaled steroids on this aspect of airway physiology have not been fully established. In epidemiological studies the risk of asthma mortality has been shown to correlate with blood eosinophil counts and lung function variability. 35 The responsiveness of peak flow criteria and sputum eosinophil counts to low doses of inhaled steroids has been convincingly demonstrated. 81 82 The eVect of inhaled steroids on hospital admissions also compares favourably with the eVect of cromones or theophylline, 19 83 two medications that have some anti-inflammatory eVects but less pronounced than those of inhaled steroids. 84 85 It is noteworthy with respect to the increased asthma mortality rate associated with smoking that smoking might reduce the anti-inflammatory eVect of inhaled steroids. 86 Another potentially interfering element that needs to be considered is the concomitant use of 2 agonists. There is consensus that the excessive use of short acting inhaled 2 agonists is a marker of increased risk of an adverse asthma outcome. However, the causal association between short acting inhaled 2 agonists and increased asthma mortality is a highly debated issue which we do not wish to develop further here. 87 88 More importantly, in view of the increased use of combination products, is the potential influence on asthma mortality of prescribing long acting inhaled 2 agonists with inhaled steroids. Currently available evidence indicates that combined treatment with inhaled steroids and long acting inhaled 2 agonists, but not short acting inhaled 2 agonists, improves asthma control and reduces the number of exacerbations. 7 89 90 In addition, treatment with long acting inhaled 2 agonists does not seem to worsen the severity of the exacerbations 91 nor to mask progression of the underlying airway inflammation, judged by sputum eosinophil counts. 92 To what extent these observations can be extrapolated to more severe exacerbations that require hospital admission and mortality is at present unknown. Based on a recent case control study it would seem that the use of salmeterol by patients with chronic severe asthma is not associated with a significantly increased risk of developing a near fatal asthma attack. 93 Moreover, the introduction of fixed combinations of inhaled steroids with long acting inhaled 2 agonists not only ascertains the concomitant use of inhaled steroids but should also increase compliance with them. The added benefit of the increased use of inhaled corticosteroids is likely to outweigh the hypothetical drawback associated with the use of long acting inhaled 2 agonists on long term asthma control. Large scale surveillance data will undoubtedly clarify this issue further.
Conclusion
The data by Suissa et al once more underline the cost eVectiveness of low doses of inhaled steroids on asthma control. EVorts should be continued to publicise this finding. 
LETTERS TO THE EDITOR BTS guidelines on CAP
The new BTS guidelines on the management of community acquired pneumonia (CAP) in adults 1 are welcome if they lead to improved diagnosis of pneumonia, better assessment of severity of illness, and thus more appropriate treatment according to clinical needs. It is widely accepted, however, that inappropriate implementation of the previous guideline contributed to large increases in unnecessary use of broad spectrum antibiotics with resultant increases in antibiotic resistance and Clostridium difficile infection. The authors acknowledge this, but the new guidelines seem likely to continue this unfortunate trend.
Firstly, there is no mention of the use of oral penicillin for treatment of mild cases of CAP. This is a first line choice in Scandinavian countries which have a commendably restrained history of antibiotic use (and consequently low rates of resistance). 2 The new BTS guideline recommendation for widespread use of the broader spectrum amoxicillin cannot help current antibiotic resistance problems. The pharmacodynamic arguments favouring amoxicillin may be important in those areas having problems with penicillin intermediate and resistant pneumococci, but in many areas of the UK-including much of Scotland-these strains are rare. 3 Did the authors consider oral penicillin as an option for mild cases?
Secondly, for treatment of severe pneumonia there is no mention of parenteral penicillin. The recommendation of co-amoxiclav or cefuroxime for this condition, while covering uncommon Gram negative pathogens and methicillin sensitive Staphylococcus aureus (MSSA), may lead to inadequate treatment of CAP due to penicillin resistant pneumococci. Surely benzyl penicillin is an option in young previously healthy people with severe CAP (the majority of whom will have pneumococcal infection). 4 Then, if there is a reasonable risk of infection with a pneumococcus with reduced susceptibility to penicillin, the dose of benzyl penicillin can be raised accordingly.
Thirdly, the recommendations for macrolide use in the first version of the guideline have probably been the main reason for the doubling of macrolide consumption in our local hospital since the previous guidelines were introduced (unpublished observation). If this observation is indicative of a more widespread trend, it may well be contributing to the current national problem with MRSA and other macrolide resistant organisms. To what benefit I wonder? Certainly, a laboratory diagnosis of atypical pneumonia is rare in our population. Isn't this another case for stratifying patients according to risk rather than treating all severely ill hospitalised patients with a macrolide?
I appreciate the huge body of evidence considered by the authors and the disappointing number of studies which were helpful in guiding best recommendations for treatment. Nevertheless, at a time when there is widespread concern about inappropriate antibiotic use, much of it with broad spectrum agents, it is crucial that new guidelines urge restrained prescribing unless the risks (inadequate spectrum) clearly outweigh the benefits (reduced ecological damage). At the same time, severe cases require the best treatment and this should not be compromised out of a desire to do the impossible and cover all conceivable (but unlikely) pathogens all of the time.
Joseph et al have made a valuable contribution to the evaluation of pleural effusions.
1 However, we would like to sound a note of caution. Throughout all the literature, including the study by Joseph et al, one message remains the same: no single test is diagnostic for transudates or exudates. 2 Thus, overreliance on such a test can be very misleading and lead to either under or over-investigation.
Rarely in the literature is there any discussion regarding the place of pleural fluid protein or lactate dehydrogenase (LDH) estimation. Specifically, how does it alter management? Does the finding of a transudate obviate the need for further investigation? The main problem is that a significant number of malignant effusions are classified as transudates, whichever method is used.
The cause of a transudate is usually clinically obvious. If, however, there is no obvious underlying cause, surely cytological and/or histological examination should still be sought, as for an exudate?
Estimation of pleural fluid protein or LDH is also irrelevant if the fluid is bloodstained, as here further investigation for possible malignancy is warranted anyway.
We propose that the principal use for pleural fluid protein or LDH measurement is when a probable underlying cause for a transudative effusion is apparent, such as heart failure or hypoalbuminaemia, and the fluid is not bloodstained. In this situation the finding of a transudate may help to reassure that no further investigation is necessary except observation, and that a trial of treatment with, for example, diuretics may be of help.
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Mycobacterium xenopi
We read with interest the report by Bachmeyer et al on Mycobacterium xenopi pulmonary infection manifesting in an HIV infected patient after receiving highly active antiretroviral treatment (HAART). 1 The diagnosis was made based on clinical, radiological, and histological findings of a granuloma in addition to one sputum specimen growing M xenopi. We think that the patient may meet the criteria set by the ATS for diagnosis and treatment of disease caused by non-tuberculous mycobacteria (NTM) but, according to this guideline, these recommendations fit best for M avium complex, M kansasii, and M abscessus. Too little is known about other NTM (such as M xenopi) and how applicable these criteria are to them. 2 This case may be one of those situations where it is difficult to make a definitive diagnosis.
M xenopi is usually a non-pathogenic coloniser of airways that has occasionally been associated with nosocomial outbreaks related to growth in hospital hot water systems. 3 4 A recent publication showed the incidence of M xenopi isolates in a large urban hospital and its pathogenicity to be low. 5 Tuberculosis would have the same clinical/radiological presentation and would have improved with the same treatment given to the patient. 6 7 The persistent negativity of tuberculin skin testing (TST) despite the increase in CD4 cell count cannot be used to exclude tuberculosis. TST has a high false negative rate even among non-HIV infected patients with confirmed tuberculosis.
While the management of this case would not have differed had the patient been treated as a presumed case of tuberculosis, it is important to keep in mind the need for contact investigation and appropriate public health interventions for tuberculosis cases.
